Modulation of transcriptional activity of p53 by ultraviolet radiation: linkage between p53 pathway and DNA repair through damage recognition.
The increase in the p53 activity in response to DNA damage is thought to be one of the important mechanisms by which p53 contributes to transcriptional activation of p21(wafl), mdm2, and other downstream regulatory genes. To investigate the p53 response to ultraviolet (UV) type of DNA damage, p53 protein level, its transcriptional activity and in vivo ubiquitination were compared in repair-proficient normal human fibroblasts (NHFs) and repair-deficient xeroderma pigmentosum (XP) group A and group C (XP-C) fibroblasts subsequent to irradiation with UV light. Accumulation of p53 protein level was observed with increasing UV doses in all the cell lines; however, discordance between p53 and p21(waf1) and mdm2 levels was observed in NHF and XP-A cells. Induction of p21(waf1) and mdm2 was inhibited by UV irradiation, requiring higher doses in NHF and lower doses in XP-A cells. However, inhibition of p21(waf1) and mdm2 induction was not observed in XP-C cells. Ubiquitin-p53 conjugates could be detected in irradiated or unirradiated NHF and XP-A cells but not in XP-C cells irradiated with 30 and 50 J/m(2) UV light. Using a p53 reporter assay, p53 transcriptional activities were found to be induced by 10 J/m(2) UV exposure and dramatically inhibited with increasing UV doses in NHF cells. Compared with repair-proficient NHF cells, UV inhibition of p53 transcriptional activity was relatively more sensitive in XP-A cells but resistant in XP-C cells. These results indicate that DNA damage by UV, in addition to inducing p53, acts as a trigger for inhibition of p53 transcriptional activity. Overall, recognition of DNA damage links both p53 induction and p53 degradation to DNA repair mechanisms.